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1 

DATA TRANSFER BETWEEN GRAN INTERWORKING UNITS 

FTF.T,D OF THFl TTJVF.NTTON 

The present invention relates generally to the problem of 
mobility in the Generic Radio Access Network (GRAN) , and more 
particularly to the problem of updating core-network specific 
information with a minimum of radio resources when a mobile 
terminal moves to an area covered by a new radio network 
controller (RNC) . 

RFJ.ATF.D ART 

A Generic Radio Access Network ("GRAN") can be described as a 
radio access network with a generic interface to which any type 
of core network (e.g. GSM, ISDN, PSTN, Internet, etc.) can 
connect. See Figure 1. The basics of a GRAN have been described 
in PCT/SE96/00510, "METHOD AND ARRANGEMENT FOR INCREASING THE 
RANGE FOR A TELECOMMUNICATION NETWORK IN A TELECOMMUNICATION 
SYSTEM." It is part of the ongoing development of a Universal 
Mobile Telecommunications System ("UMTS") within the European 
Telecommunications Standards Institute ( "ETSI" ) . 

UMTS has been described as a ' third -gene rat ion' mobile 
communications system, as compared with current mobile systems 
like GSM which are referred to as 'second-generation.' UMTS is a 
broadband multimedia system that will support all that current 
-wired and wireless technology can offer and have the ability to 

support new applications that are common to both, or unique to 
UMTS. Thus, UMTS is seen as a way of facilitating the 

convergence of wired and wireless networks as seamlessly as 

possible. 
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In terms of today's technology, UMTS can be thought of as having 
many different faces: PLMN, PSTN, wireless PABX, wireless LAN, 
RLL, private mobile radio, satellite systems, paging networks, 
mobile data networks, etc. Since the UMTS aids access between 

5 these networks, parts of the UMTS ^network' will be installed 
and operated by competing telecommunications operators. Other 
parts will be under private ownership. It is therefore foreseen 
that roaming between different zones under different ownership, 
"probably resulting in a changing tariff scheme, will be 

10 supported in the UMTS environment. 

One result of UMTS is that the access network responsible for 
communication with terminals over the air interface may be 
independently owned and operated from those who own and operate 
as service providers. For example, a GSM user may access the GSM 
15 network through an independent access network in the UMTS. 
Similarly, a customer of the PSTN at home may also access the 
PSTN through the same, or perhaps a different, access network. 

There will thus be a need in the UMTS of a radio access network 
with a generic interface to which any type of core network can 

20 connect. That is the concept of the GRAN, as described in 
PCT/SE96/00510 and shown in Figure 1. The mobile cellular 
network may be owned and operated by an access provider, the 
GRAN operator, by providing access to the service providers over 
the air interface. The GRAN operator will have no subscribers of 

25 its own, but will be merely providing access to the core network 
service providers for their subscribers. 

Each of the core networks will be able to access the cellular 
network, the GRAN, through one or more 'access ports' as shown 
in Figure 1 and Figure 2. These access ports will then be 
30 connected to Radio Network Controllers ( W RNC") which control the 
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various base stations in the cellular network. The individual 
subscribers to the various service providers will be provided 
access to their service provider through appropriate base 
stations . 

A diagrammatic view of this system can be seen in Figure 2. 
Future core networks may be tailored to fit the generic 
interface, but existing core networks will have to use an 
interworking unit ("IWU") between itself and the GRAN. The 
terminals used while accessing the GRAN will consist of one part 
that logically belongs to the GRAN and a second part that 
logically belongs to the core network. 

Core network subscribers can access their respective, core 
network through the GRAN, which is done using bearer services 
that the GRAN offers the core networks. Thus, two major purposes 
of the GRAN are to extend the ranges of existing core networks 
and to provide wireless access and mobility to their 
subscribers. 

As mentioned above, the GRAN has no subscribers. Only the core 
network service providers have subscribers. The GRAN is also 
independent of the service control signalling used by the 
service providing operators . It does , however, provide basic 
terminal control, including: idle mode control, basic access 
with control establishment to the service providing network 
associated with the terminal and service, and resource control 
with handover control and performance. 

Between the core networks and the GRAN there are interworking 
functions. These interworking functions can be regarded as 
belonging to either the GRAN, the core networks, or neither of 
them. The interworking functions provide mapping between core 
network specific and GRAN specific identifiers and parameters. 
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For core networks without support for terminal mobility, a 
certain subscriber is always accessed through the same access 
port e.g. 100. For core networks which do support terminal 
mobility a subscriber can be accessed through any of the access 

5 ports, e.g. 100 or 101, to which the core network is connected. 
Normally the one that provides the shortest route through the 
GRAN will be used. The GRAN' s internal mobility management will 
be used to support the local mobility, while the mobility 
management of the core network will be used to realise a change 

10 of access port in the core network. 

in this situation where the mobility management of the core 
network is able to change access ports certain problems arise. 
The IWUs contain translation data to map core-network specific 
identifiers and GRAN-specif ic identifiers. When the access port 
15 is changed for a subscriber, the mapping data for that 
subscriber must be moved from the IWU at the old access port 
e.g. 100 to the IWU at the new access port e.g. 101. 

Existing core networks do not have this capacity, therefore the 
GRAN must be able to accomplish the transfer of subscriber, core 

20 network-specific, data. Since the GRAN concept is relatively 
new, there are no existing methods to deal with this problem. 
However, it is envisioned that the mobility management protocol 
of the core network should go transparently through the GRAN 
between the core network and the core network-specific part of 

25 the terminal. 

Each terminal that will be able to access its core network 
through the GRAN will have a core network-specific part. e.g. 70a 
and a GRAN-specif ic part e.g. 70b. The designation of the two 
parts in. Figure 2 serves merely to illustrate the logical 
.30 separation between the two parts of the terminal. The GRAN- 
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specific part will be responsible for all contact with the GRAN 
and for all signalling for bearer services between the core 
network and the core network- specif ic part of the terminal. 

The core network-specific part of the terminal will take care of 
everything else, e.g. call setup, terminal to core network 
signalling, etc. The core network-specific part of the terminal 
will also be responsible for a core network location update 
according to the standard procedures of the core network. For a 
change of access port between calls, as would occur in. a core 
network location update, this would mean that the core network- 
specific part of the terminal would initiate and perform a core 
network location update. In that procedure it would transfer its 
identity to the new IWU. The GRAN specific part of the mapping 
data would be transferred directly from the GRAN. 

The problem with this is that it consumes scarce radio 
resources. Radio resources would be consumed at several stages. 
First, to inform the terminal that it has entered a new core 
network location area (corresponding to a change of access 
port), if this is not clear from broadcast system information, 
and that a core network location update should be performed. 
Second, to set up the radio connection which will be used to 
convey core network mobility management messages in the core 
network location update. Finally, the actual transfer of the 
location update message and acknowledgement between the core 
network-specific part of the terminal and the core network. 

SUMMARY OF THE TOTFNTTQN 

The present invention relates generally to the problem of 
mobility in the Generic Radio Access Network (GRAN) , and more 
particularly to the problems discussed above. The means of 
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solving these problems according to the present invention are 
summarized in the following- 

As has been seen above, there is a problem that exists in the 
current concept of a Generic Radio Access Network ( "GRAN" } . This 
5 problem is that whenever a terminal 70, as shown in Figure 2, 
moves to an area covered by a new access port 100, 101, a core 
network location update must be performed, and this requires a 
transfer of data from the old IWU, e.g. 110, to the new IWU, 
e.g. 111. This potentially leads to a waste of radio resources. 

10 Accordingly, it is one object of the present invention to 
eliminate the use of radio resources to transfer the translation 
data from the old IWU, e.g. 110, to the new IWU, e.g. 111. When 
the GRAN 60 informs the old IWU 110 that its access port 100 is 
no longer valid for a certain subscriber, the acknowledgement 

15 message from the IWU 110 comprises an optional, variable -length, 
field for core network 50 specific data. The IWU 110 inserts the 
core network 50 specific identifier for the concerned 
subscriber, possibly along with other core network 50 specific 
data in this field. 

20 The data in this field is not interpreted by the GRAN 60, but is 
transferred from the old RNC e.g. 120 to the new RNC e.g. 121, 
along with other data that needs to be transferred between the 
RNCs 120, 121, and then forwarded to the new IWU 111. The new 
IWU 111 can then send the relevant core network location update 

25 message to the core network 50. In this way the core network 
location update can be performed without involving the terminal, 
which is another object of the present invention. 

Although the invention has been summarized above, the method 
according to the present invention is defined according to 
30 appended claim 1. Various embodiments are further defined in 
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dependent claims 2 through 14. A system according to the present 
invention is defined in appended claim 15 with further 
embodiments being defined in dependent claims 16-22. 

Although this invention is mainly considered for transfer of 
mapping data initiated by a location update, it is to be 
understood by anyone skilled in the art that other types of user 
specific data may also be considered. 

BRIEF np grPTPTTON OF THE DRAWINGS 

The present invention will now be described in more detail with 
reference to preferred embodiments of the present invention, 
given only by way of example, and illustrated in the 
accompanying drawings, in which: 

FIG. 1 is a drawing of a cellular mobile communications system 
where several service providers provide services over a cellular 
network operated by an access provider. 

FIG. 2 is a diagram of the system of shown in Figure 1. 

FIG. 3 is a flowchart illustrating the steps of the method in 
the preferred embodiment of the present invention. 

DETAILED PBSCRTPTION 

The present invention addresses a situation that can occur in 
systems using a GRAN 60 as shown in Figure 2 wherein a core 
network 50 supports terminal mobility. Although it is possible 
to support mobility throughout the GRAN 60 while always 
accessing the core network 50 through the same access port 100, 
101, the preferred situation is to use the shortest route from 
the mobile terminal 70 through the GRAN 6 0 to the core network 
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This involves changing access ports 100, 101, for a subscriber 
when that particular subscriber moves to an area covered by an 
RNC 120, 121, connected to a new access port 100, 101. For 
example, in Figure 2 the mobile terminal 70 has just moved to 
5 the area covered by the second RNC 121 from the area covered by 
the first RNC 120. 

When a subscriber is located in a particular area covered by a 
particular RNC e.g. 120 in the GRAN GO, the IWU 110 for the core 
network 50 connected to the same access port 100 contains 
10 translation data that is used to map core network-specific 
identifiers and GRAN-specif ic identifiers. When the access port 
100 is changed for a subscriber terminal, in Figure 2 the 
terminal has changed to a new access port 101, the mapping data 
relevant for that particular subscriber must be transferred to 
IS from the IWU 110 at the old access port 100 to the IWU 111 at 
the new access port 101. 

The method of the present invention is initiated when the GRAN- 
specif ic part 70b of the terminal 70 contacts, step 300, the new 
RNC 121 to perform a GRAN SO location update. The terminal 70 

20 will, as part of this contact with the new RNC 121, transfer, 
step 310, its GRAN specific temporary identity to the new RNC 
121, which will later also transfer, step 360, it to the new IWU 
111, or generate a new GRAN specific temporary identity and 
transfer it to the new IWU 111 and to the GRAN specific part of 

25 the terminal. 

The next step is for the new RNC 121 to contact the old RNC 120, 
step 320, to notify it that the terminal 70 has moved to a new 
location. The old RNC 120 will then send a message, step 330, to 
the old IWU 110 telling it that the mapping data it has for this 
30 particular terminal 70 identity is no longer valid. 
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The old IWU 110 will then send an acknowledgement message, step 
340, to the old RNC 120. As part of this acknowledgement 
message, the subscriber identity is added. Because the RNC 120, 
121, is part of the GRAN 60, it normally has no knowledge 
regarding subscriber information, such as the subscriber 
identity. This information is normally stored on the core 
network 50 side of the access port 120, 121, e.g. in the IWU 
110, 111. 

The old RNC 120 will then forward, step 350, the subscriber 
identity, along with GRAN- specific information, to the new RNC 
121. The new RNC 121 will then forward, step 3 60, the subscriber 
identity along with the temporary identity to the new IWU ill. 

The new IWU 111 now has both identities, subscriber and 
temporary. It next contacts, step 370, the core network 50 and 
performs a core network location update on behalf of the 
terminal. This core network location update is performed 
according to the standard procedures of the core network 50. 

The embodiments described above serve merely as illustration and 
not as limitation. It will be apparent to one of ordinary skill 
in the art that departures may be made from the embodiments 
described above without departing form the spirit and scope of 
the invention. The invention should not be regarded as being 
limited to the examples described, but should be regarded 
instead as being equal in scope to the following claims. 
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.1° 

WHAT IS CLAIMED IS: 

1. In a Generic Radio Access Network (GRAN) serving as possible 
information bearer for at least one core network having a 
plurality of subscribers with mobile terminals, said core 
network supporting mobility to its subscribers, where each of 
said subscriber mobile terminals consists of one GRAN specific 
part that logically belongs to the GRAN, and one core network 
specific part that logically belongs to the core network, a 
method for transferring core network specific information from 
a first interworking Unit(IWU) connected to a first access 
point between said GRAN and said core network to a second 
Interworking Unit (IWU) connected to a second access point 
between said GRAN and said core network, said method comprising 

sending a message including core network specific information 
from said first IWU to the Radio Network Controller (RNC) at 
the GRAN side of said first access point; and 



forwarding said core network specific information, without 
interpreting it to said second IWU. 

2. The method of Claim 1 wherein said method further comprises 
20 the steps of: 

adding an information field in a first message from said first 
IWU transmitted to a first RNC, said first RNC serving base 
stations associated with said first access point; 

routing at least an indication of said first message, including 
25 ■ said information field, from said first RNC to a second RNC, 
said second RNC controlling base stations associated with said 
second access point; and 
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forwarding from said second RNC said information field from 
said first IWU to said second IWU wherein said information 
field is forwarded uninterpreted by both said first and second 
RNCs . 

5 3. The method of Claim 1 further comprising the steps of: 

transmitting a first message from a GRAN specific part of a 
mobile terminal to a second Radio Network Controller (RNC) 
connected by way of a second access port to said second IWU 
wherein said first message is an indication to send a request 
10 for user specific information to a first RNC connected by way 
of a first access port to said first IWU, said second RNC 
transmitting a second message to said first . RNC wherein said 
second message includes a request for user specific information 
from said first IWU upon a request from said first RNC, 
15 transmitting said user specific information from said first IWU 
to said first RNC; 

forwarding said user specific information, upon reception, from 
said first RNC to said second RNC; and* 

forwarding said user specific information, upon reception, from 
20 said second RNC to said second IWU. 

4. The method of Claim 3. wherein the step of sending a first 
message further comprises the step of 

registering a GRAN specific identifier in said second RNC. 

5. The method of claim 4 wherein said transmission of said user 
25 specific information is is further characterized by 

being initiated by a location area change from a first location 
area associated with said first Radio Network Controller (RNC) , 
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to a second location area associated with said second Radio 
Network Controller (RNC) of said mobile terminal. 

6. The method of claim 5 further characterized in that said 
second message contains information about said location area 

5 change . 

7 . The method of claim, 3 further characterized in that 

said user specific information is core network subscriber 
specific information 

8 . A method according to claim 7 further characterized wherein 

10 the transfer of user specific data further includes the step of 
transferring from said first IWU to said second IWU core 
network identity of a subscriber terminal or a subscriber. 

9. The method of claim 7 further characterized wherein 

said request from said first RNC to said first interworking 
15 unit comprises a message containing information about said 
location area change. 

10. The method of claim 9 wherein the step of transmitting from 
said first interworking unit further comprises 

transmitting an acknowledgment message to said first RNC, 
20 wherein said acknowledgment message includes an information 
field which is transferred uninterpreted by said first and 
second RNCs. 

11. The method of claim 10 wherein the step of forwarding from 
second RNC to second interworking unit further comprises 



25 forwarding said information field. 
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12. The method of claim 11 wherein the step of forwarding from 
second RNC to second interworking unit further comprises 

forwarding a temporary identity from said second RNC. 

13. The method of claim 12 further comprising the step of; 

transmitting, upon reception of said core network subscriber 
specific information and said temporary identity in said second 
interworking unit, from said second interworking unit to said 
core network of said mobile terminal an indication of access 
port change . 

14 . The method of Claim 1 wherein the step of forwarding said 
core network specific information without interpretation is 
further characterized in that 

said forwarding is performed via other RNCs in the GRAN. 

15 . In a Generic Radio Access Network (GRAN) serving as 
possible information bearer for at least one core network 
having a plurality of subscribers with mobile terminals , said 
core network supporting mobility to its subscribers, where each 
of said subscriber mobile terminals consists of one GRAN 
specific part that logically belongs to the GRAN, and one core 
network specific part that logically belongs to the core 
network, a system for transferring core network specific 
information from a first Interworking Unit(IWU) connected to a 
first access point between said GRAN and said core network to a 
second Interworking Unit (IWU) connected to a second access 
point between said GRAN and said core network, said system 
comprising 
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means for sending a message including core network specific 
information from said first IWU to the Radio Network Controller 
(RNC) at the GRAN side of said first access point; and 

means for forwarding said core network specific information, 
5 without interpreting it to said second IWU. 

IS. The system of Claim 15 wherein said system further 
comprises : 

means for adding an information field in a first message from 
said first IWU transmitted to a first RNC, said first RNC 
serving base stations associated with said first access point; 



10 



15 



20 



25 



means for routing at least an indication of said first message, 
including said information field, from said first RNC to a 
second RNC, said second RNC controlling base stations 
associated with said second access point; and 

means for forwarding from said second RNC said information 
field from said first IWU to said second IWU wherein said 
information field is forwarded uninterpreted by both said first 
and second RNCs. 

17. The system of Claim 15 further comprising: 

means for transmitting a first message from a GRAN specific 
part of a mobile terminal to a second Radio Network Controller 
(RNC) connected by way of a second access port to said second 
IWU; 

means for forwarding said user specific information, upon 
reception, from said first RNC to said second RNC; and 

means for forwarding said user specific information, upon 
reception, from said second RNC to said second IWU. 
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18. The system of Claim 17 further comprising 

means for registering a GRAN specific identifier in said second 
RNC. 

19. The system of claim 18 further comprising 

5 means for transmitting an acknowledgment message to said first 
RNC, wherein said acknowledgment message includes an 
information field which is transferred uninterpreted by said 
first and second RNCs . 

20. The system of claim 19 further comprising 
10 means for forwarding said information field. 

21. The system of claim 20 further comprising 

means for forwarding a temporary identity from said second RNC. 

22. The system of claim 21 further comprising; 

means for transmitting, upon reception of said core network 
15 subscriber specific information and said temporary identity in 
said second interworking unit, from said second interworking 
unit to said core network of said mobile terminal an indication 
of access port change. 
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